Carbon nanotubes and xerogels as supports of well dispersed Pt catalysts for environmental applications by Gomes, Helder et al.
www.elsevier.com/locate/apcatb
Applied Catalysis B: Environmental 54 (2004) 175–182Carbon nanotubes and xerogels as supports of well-dispersed
Pt catalysts for environmental applications
H.T. Gomesa,b, P.V. Samanta, Ph. Serpc, Ph. Kalckc, J.L. Figueiredoa, J.L. Fariaa,*
aLaborato´rio de Cata´lise e Materiais/Departamento de Engenharia Quı´mica, Faculdade de Engenharia da Universidade do Porto,
Rua Dr. Roberto Frias, 4200-465 Porto, Portugal
bDepartamento de Tecnologia Quı´mica, Escola Superior de Tecnologia e de Gesta˜o do Instituto Polite´cnico de Braganc¸a,
Campus de Santa Apolo´nia, 5300-857 Braganc¸a, Portugal
cLaboratoire de Catalyse, Chimie Fine et Polyme`res—Ecole Nationale Supe´rieure d’Inge´nieurs en Arts Chimiques Et Technologiques,
118 route de Narbonne, 31077 Toulouse Cedex 04, France
Received 8 December 2003; received in revised form 25 April 2004; accepted 13 June 2004
Available online 7 August 2004AbstractDifferent types of carbon materials including multi-walled nanotubes (MWNT), carbon xerogels (CX) and activated carbon (AC) were
used as supports to prepare platinum catalysts (1% w/w), which were tested in the treatment of aqueous aniline solutions by catalytic wet air
oxidation (CWAO). The prepared materials and catalysts were characterized by several techniques (SEM/EDS, TEM, N2 adsorption, TPD and
H2 chemisorption). All catalysts presented a very high activity for the removal of aniline and total organic carbon (TOC). Catalyst activity and
selectivity toward CO2 formation were found to depend on the nature of the support and concentration of oxygen containing functional groups
on the surface of the materials.
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Aniline.1. Introduction
Carbon materials are often used as support for preparing
metal-based catalysts. Carbon occurs in many allotropic
forms, which includes fullerenes [1,2] and carbon nanotubes
[3–7]. The discovery of carbon nanotubes triggered an
intense research activity concerning their preparation, char-
acterization and applications [8]. Carbon nanotubes can be
produced in two forms, single-walled nanotubes (SWNT) or
multi-walled nanotubes (MWNT). As a result of their
mechanical and electronic properties, exciting new break-
throughs in materials and engineering science are expected.
Exploring their ability as support for production of efficient
heterogeneous catalysts is one of the current objectives of
research. Although some examples of this type of applica-* Corresponding author. Tel.: +351 225 081 645; fax: +351 225 081 449.
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doi:10.1016/j.apcatb.2004.06.009tion started to be referred [9–14], systematic studies com-
paring the performances of different forms of carbon as
catalyst support are now required.
Other types of carbon materials with characteristic tex-
tural properties are the carbonized resorcinol/formaldehyde
resins referred in the pioneering work on the synthesis of
organic aerogels [15], normally designated by carbon aero-
gels and xerogels [16]. These materials have attracted an
enormous attention, due to the possibility of fine-tuning their
textural properties during the sol–gel method employed for
their preparation.
Because morphology and size do play an important role
in the dispersion of the metal phase [17], the present study
aims at comparing the efficiency of different metal catalysts
supported on carbon xerogel (CX), MWNT and activated
carbon (AC) in an environmental application.
The treatment of aniline containing effluents by wet air
oxidation (WAO) has been reported and aims at the total
